Modeling the LPS-induced effects on transcription factor activation and gene expression in murine macrophages.
Macrophages within the liver are of particular importance for a functional defense against bacterial infection. They exhibit a complex response to lipopolysaccharide and secrete a variety of pro-inflammatory cytokines and chemokines that both coordinate the immune response and regulate activity of the macrophages, themselves. In this context, the dynamic of pathway activation and gene expression is important for a better understanding of the role of activated macrophages in healthy and diseased states. Therefore, we present a representative model of LPS-induced macrophage activation that covers the principle regulatory motifs. Based on that, we propose a simplified model with a reduced number of states and parameters that allows estimation of transcription factor activity from gene expression data and can be easily extended to describe the full spectrum of gene regulation in LPS-activated macrophages.